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The foregoing files were written for mysql-3.23.52-pc-linux-gnu-il686. These file 
extensions (xgi and .sql) are ASCII text files. The system is referred to by the name 
"Gemini". 

25 

Technical Field 

The invention relates to a system and method for project management, and in 
particular, a network based system for recording and monitoring compliance with a 
combination of internal and external standards. 
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Background of the Invention 

In the current business environment, effective project management is a key factor in 
the success of many enterprises. Large projects involving the design and development of a 
new product, the completion of a facility or the modification of an existing product or 
5 facility typically involve the expertise of different engineering disciplines and a diverse range 
of personnel. To manage complex projects, businesses typically utilize internally developed 
controls, policies, protocols and systems that divide projects into stages or phases. 
Associated with each phase are given tasks and activities. Completion of the tasks and 
activities are recorded by project personnel upon completion, as well as "milestones" 

10 indicating the completion of all tasks and activities associated with the phase or assigned to 
a particular discipline in connection with the phase. These project management methods, 
typically carried out manually, provide a means of monitoring and controlling the project. 
Of course, different businesses in different industries as will as businesses within a given 
industry will use different project management systems and tools that are tailored to the 

15 businesses' size, management structure, business plan, philosophy and objectives. 

Compliance with internal project management systems and policies is rarely 
sufficient to meet the demands of the marketplace. In today's business environment, 
compliance with external standards, quality assurance programs and protocols must often be 
demonstrated to customers, potential customers and entities that create and certify 

20 compliance with the standards. In some cases, compliance with multiple standards and 
protocols must be demonstrated in connection with a single project. Many times these 
external standards and protocols do not readily match internal project management systems 
and tools. Thus, personnel involved with a project may be presented with the daunting task 
of ensuring compliance with not only internal project management systems and policies, but 

25 also with externally imposed standards and protocols. 



Summary of the Invention 

The invention provides a method for computer-implemented management of a 
project using project management software. The project is defined by a series of 



-4- 

development phases wherein each development phase of the project must be evaluated by 
one or more predetermined standards. Each of the standards defines a set of quality 
assurance steps to be followed in each phase in order to achieve compliance with the 
standard. In basic form, such a method includes the steps of selecting one of the 
5 development phases, displaying a reporting screen containing reporting instructions for the 
selected development phase, which instructions relate to compliance with the quality 
assurance steps for that phase according to at least one of the standards, inputting reporting 
information concerning the selected development phase, and saving the reported information 
concerning the selected development phase. The instructions on the reporting screen will 

10 usually ask if one or more documents relating to compliance with one or more of the quality 
assurance steps for that phase were completed. The step of saving the reporting 
information may comprise printing it out, transmitting it to a recipient such as a quality 
assurance entity, or saving it to a data storage medium for later access. 

In a preferred form of the invention, each user of the system performing the 

1 5 foregoing steps can select a user role and then display a description of what a user having 
that role should do during the selected phase for each quality assurance step to comply with 
one of the predetermined standards. The displayed description may be composite 
instructions meeting two or more predetermined standards, such as ISO and CMM 
standards. In this manner the system can ensure that both external standards are complied 

20 with in a single set of reports or activities. The description lists one or more documents 
required to be completed to satisfy a quality assurance step for the selected development 
phase, preferably as a table having separate entries for: planning activities preceding the 
project phase, phase inputs, phase outputs, peer reviews, verification results, validation 
results, and procedures for handling changes made during the phase. 

25 According to a further aspect of the invention, a milestone data file containing target 

completion dates for each phase of the project is stored on a data storage medium. The 
project management system includes program logic that can graphically display the phases 
completed, phases not yet completed and past target completion date, and phases not yet 
completed not yet past target completion date. 



The invention further provides a computer-implemented system for management of a 
project as defined above. Such as system includes a host computer, a database stored on 
permanent data storage media accessible to the host computer, the database having discrete 
records containing information concerning state of completion of the project, and the 
project management software executable on the host computer. The system further 
preferably includes a network interface whereby users can remotely access the project 
management software through a network. The database preferably contains a milestone file 
of indicators, which keep track of completion of development phases, and a schedule file 
containing target completion dates for each phase of the project. These and other aspects of 
the invention are more fully discussed in the description that follows. 

Brief Description of the Drawings 

In the accompanying drawings: 

Figure 1 is a flow diagram comparing a strategic plan, a development plan, and a 
series of quality assurance steps to be executed within each phase of the development plan; 
Figure 2 is a schematic diagram of a system according to the invention; and 
Figures 3-9 are flowcharts illustrating system functions according to the invention. 

Detailed Description of the Invention 

According to the invention, a "strategic plan" is a model series of phases for a 
project. In practice, the model or standard phases of a strategic plan of this nature may not 
coincide exactly with the actual phases of the project, which are usually more specifically 
defined and greater in number than the phases of the strategic plan. Accordingly, it is useful 
in setting up a project for use with the method of the invention to create a series of 
development phases, which can be mapped onto the phases of the strategic plan, so that 
compliance with the strategic plan can be readily demonstrated. Thus, the development 
phases of a project are user- or system-defined, whereas the strategic plan phases are an 
ideal that does not change from one project to the next, or for different types of projects. In 
the example below, a single generic twelve-phase template of development phases is used 
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for all projects, but different user defined sets of development phases could be used. Quality 
assurance steps" are the steps to be executed for each development phase. These are 
preferably dictated by one or more external standards as discussed below. 

Referring now to Figure 1, there is shown an exemplary schematic representation of 
5 a project management plan 10 utilizing the project management system and method of the 
invention. As shown, row 12 identifies an internal program management process model or 
other strategic plan comprising a sequence of project stages 14-32. The internal program 
process model or strategic plan represented by steps 14-32 comprises a project management 
model or protocol used to monitor and manage projects from step 14, preliminary 

10 acquisition through step 32, after-sales activities. 

Row 40 comprises a series of generic development phases 42-64 through which a 
typical project progresses. Development phases 42 through 64 in row 40 may be associated 
with or mapped to a corresponding stage in row 12. As shown, program planning stage 24 
corresponds to three phases (startup 50, requirements 52, design 54) of the actual project. 

15 While development phases 42-64 are illustrated in a generic form, it will be appreciated that 
the phases may be varied in connection with a particular project. 

Row 70 represents a series of sub-phases or quality assurance steps 72-84 for each 
development phase identified in row 40, ending in a step 86 milestone process assurance 
activity. Each of the quality assurance steps or activities identified in row 70 corresponds to 

20 one or more external standards or protocols, for example the requirements of 

ISO9001 :2000 and the KPAs (Key Process Areas) of CMM (Capability Maturity Model). 
In the steps shown, steps 72-84 correspond to ISO clauses 7.3.1-7.3.7 respectively and to 
the corresponding CMM requirements listed. Verification is a comparison by the developer 
of the outputs to the original inputs, whereas validation is an evaluation by the customer that 

25 the finished product meets the customer's needs. For example, stage 16 of row 12 may be 
associated with development phase 42 of row 40, which in turn entails the completion of the 
quality assurance steps identified in row 70. Different engineering and other disciplines will 
have different tasks and responsibilities in connection with the development phases, tasks 
and activities represented in Figure 1. Similarly, individuals at different management levels 



will have varying degrees of responsibility for completion of the tasks and activities 
represented in Figure 1 . 

Turning now to Figure 2, one system 100 according to the invention includes a host 
computer 102 linked to a network 104 via a network interface. Resident on host computer 
102 is the project management software (PMS) 101 that implements the system and method 
of the invention. Host computer 102 is linked to an internal or external permanent data 
storage device for storing fixed data files 108 and variable data files 1 10 associated with a 
given project. Network 104, such as a LAN, WAN or the Internet, provides a link with a 
plurality of terminals or computers 1 12 that provide a means for users of system 100 to 
update and edit information in variable data files 110 and generate reports. A set of variable 
data files 1 10 are maintained for each engineering discipline involved in the project. 
Network 104 also provides a link to the quality assurance department 1 14 where forms 
and/or reports are sent to be reviewed and printed. Fixed data files 108 include descriptions 
of quality assurance steps associated with each development phase 42-64, and all of the 
other content and text accessed by the system as set forth in the computer program listing 
appendix. 

Table 1 presents a sample listing of quality assurance steps 72-84 in a development 
phase 42 for the software engineering discipline in a SOW (statement of work) project type. 
As shown, the tasks are organized by position, e.g., developer, engineering project manager, 
program manager project lead and line manager. A corresponding set of quality assurance 
task descriptions will exist for each phase and each discipline involved in a project type. 
The project management software accesses this table and selects a line from the table that is 
used as the text in the quality assurance steps discussed below: 
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Variable data files 110 include QRS (Quality Records Submission) or milestone file 
120, an edit log 122, a schedule file 124 for each discipline involved in the project, and 
optionally an archive log (not shown) that tracks revision history of all forms used by the 
program (name of form, version and date or revision). Milestone file 120 contains a record 
5 of milestone completion for the selected project, and optionally other data such as peer 
review completion records, and hazard information completion records. These are not 
actual copies of the content of these items, but an electronic checklist of what has been 
completed in each. 

In a preferred embodiment, access to the different files and program functions can be 
10 limited for a given individual or position depending on that person's role and discipline and 
project. For example, access to the schedule file 124 for the purposes of changing target 
completion dates may be limited to the program manager to insure the integrity and security 
of the file content. 

Turning now to Figure 3, the system entry screen is accessed through the use of a 
1 5 series of interactive windows or templates displayed on user terminal or computer 1 12, 
which allow a user to interface with the system. The displayed screens are preferably in 
html format to permit user access with a web browser. 

Display of an entry screen (step 21 1) is the point at which several choices can be 
made to direct the user to an activity needing to be performed. The initial activity to be 
20 completed on the entry screen is the determination of the engineering discipline (step 212). 
In this example, the software discipline is chosen (step 213). However, other engineering 
disciplines such as firmware, electrical, mechanical, etc. can be selected (steps 214) using a 
similar approach to options with consideration taken to focus on the requirements of that 
particular discipline. Upon choosing the software discipline, the tool presents a selection 
25 screen allowing multiple differing activities for the user (step 215). 

Choices for the user include: "Enter a new project into the system" 221, 
"Completing the Software Quality Assurance Plan" 231, "Reporting completed activities" 
241, "Reviewing the process flow that the project is using" 261, "Viewing an external 
database" 271, and "Accessing the tools section" 281. The selection of one of the 
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aforementioned choices is made via a selection button. Finally, the user has a choice to 
either "continue" (accept the choices made), or "reset" (clearing the input screen) and start 
over with the selection criteria. Optionally there are two other features on the entry screen, 
(1) online tutorial assistance, and (2) a continuously scrolling corporate policy mandating 
5 the use of the tool (this was created to assist in the completion of the requirements of 
CMM). 

Option screen 221, depicted in Figure 4, is used by project leaders to get a new 
project added to the system database or edit an existing project. The first criterion is for the 
project leader to decide (step 223) if the project is new, or an existing project is being 

10 modified . If the project is new, then the project leader needs to enter the information for 
each field required and submit the data (step 222). Information needed includes the 
Customer Cost Quote (CCQ)/project number, the CCQ/project description, the project type 
from its associated drop down box of choices, the program manager (PM) email address 
(used for communicating with the PM), the engineering program manager (EPM) email 

1 5 address (used for communicating with the EPM), and the project work space name (used for 
monitoring the files of the project to compliance). If the project is simply being modified or 
updated and not new to the system, then the project leader should alter only the necessary 
information required to provide the changes made (step 224). In addition to the 
aforementioned contact information and project characteristics, the EPM is required to 

20 provide a tentative schedule of the completion dates for the project phases. The project 

leader is next required to provide the tentative schedule for the development phases, and the 
activity is completed by using the "submit" button (step 225). After submission of the data, 
the project leader will receive email notification of the data being entered into the tool (step 
226). 

25 Turning next to "Completing the Software Quality Assurance Plan" 23 1 depicted in 

Figure 5, the information needed for the SQAP includes the project leader's requirement to 
size the complexity of the project effort (step 232). This sizing is performed by the 
completion of a series of complexity questions that determine the work level size for the 
project. The intended result is that a project is required to perform no more quality related 
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activities than has been found is to be necessary in order to ensure that the project is 
monitored to compliance. This is done to ensure that small projects are not hampered by 
overbearing activities that prevent the effort from being successful. The complexity scoring 
questions include: the subdivision that the project is being led by; the experience level of the 
5 people working the requirement changes for the project; the level of coordination required 
for the project; have similar system requirements been implemented before; what is the 
estimated level of difficulty on the requirements of the system; what is the expectation of the 
percentage of changes to the requirements; what is the estimated level of risk to implement 
all requirements; what is the effort level; who is the software project leader; and is the 

10 project an R&D effort. The other main requirement for the project leader is to tailor the 
process life cycle to one that most closely resembles the one being used by the project (step 
233). This CMM required activity allows the project leader choices between the "waterfall" 
(where all requirements are completed in one cycle), "incremental" (where a selected set of 
the requirements is completed in each cycle), or "evolutionary" (where all of the 

15 requirements are completed and each cycle is used for refinement). Finally, as before, the 
submit button (step 234) is used to update the database fields and provide a display of the 
changes (step 235). After submission of the data, the project leader will receive an 
automated email confirmation of the completed SQAP (step 236). 

Turning next to "Reporting completed activities" 241, as depicted in Figure 6, this is 

20 the default location for activities to begin. It is the area of the tool where most of the users 
perform their activities and report the completion of their milestones. First, assuming that 
the project has already been entered into the system, the user selects their specific project 
from the drop down box (step 242). Second, the user selects their role in the project (step 
243); the process will be tailored to the actual role of the person performing the activity. 

25 The user will now see all of the required activities for that particular role and phase of 

development (step 244). The display is generated from the fixed data files 108 of the form 
shown in Table 1 above. The description is worded to meet the requirements of the 
applicable CMM and ISO standards. The user is brought by default to the current phase, 
but other phases can be selected. This display includes links to document templates, 
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guidelines, quality record forms, and other aids which the user can follow (step 245). 

Depending on the phase of development, the user may be asked to complete a peer 
review. A peer review is an inspection of the completed work product, either source code 
and/or documentation, by several members of the engineering community. The minimal 
5 requirement for the peer reviews is that the team performs them during the Requirements, 
Design, and Development (RDD) phases. Upon completion of the review (step 246), the 
moderator of the review enters the defect log information into the database (step 247). By 
submitting the data a display of the entries is provided (step 248) and an email notification is 
sent to the Software Quality Assurance (SQA) department (step 249). 

10 After all activities are completed in the phase, the project leader is required to 

complete a milestone activity, confirming the completion of the phase (step 250). The 
milestone is a questionnaire that is created by SQA, and that is completed and submitted by 
the project leader (step 251) after completing all of the necessary activities in the phase. 
The tool displays the information being sent to SQA for confirmation (step 252) and sends 

15 an email notification of the completion (step 253). 

Turning next to "Reviewing the process flow that the project is using" depicted in 
Figure 7, the system allows a user the ability to see the process flow for their specific project 
(step 261) without accessing the screen where the completed milestones and templates are 
located. The user first selects their specific project from a drop down list of all current 

20 projects in the system (step 262). Next, the user selects the role that appropriately describes 
their responsibility in the project (step 263). Upon submission by the user, the system will 
generate a view of the software development life cycle (step 265) and the current phase of 
development for the project (step 264). 

Turning next to "Viewing an external database" depicted in Figure 8, the system 

25 provides the user an option 271 to access to multiple external databases residing on an 
external server 276. Currently, several databases are accessible: the process asset library 
repository of guidelines, templates, and process related documents; the historical database 
repository of previously completed project documents that includes completed planning 
documents, estimates, risk lists and schedules; and information for the company driven 
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Measure to Optimize Value system (MOVE). The MOVE system is used by departments 
to support and generate activities in cost reduction, sales increase and asset management. 
Each external database screen provides the user with information about the system's intent 
and purpose. Access is created as the tool provides hyperlinks to prearranged folders on the 
company document repository (step 272). The user first selects a hyperlink that will provide 
the user with the information desired. As the user selects the hyperlink, a new window is 
created (step 273) and control is transferred from the tool to the repository (step 274). The 
user now has full access to the contents of the folder. When the user has completed his 
activities and no longer needs access to the folder, the user simply closes the folder and the 
opened window (step 275). 

Turning next to use of the "tools page" as depicted in Figure 9, the system provides 
the user access to a variety of tools (step 281). The user selects the desired tool (step 282) 
and specific tool options (step 283). The user is presented with a display generated based 
on the selections chosen (step 284). Currently, tools provided include: Software 
Development Process (SDP) tracking, project milestone tracking, content editing, milestone 
editing, and SDP editing. SDP tracking provides the user access to a display of the 
milestones that have been completed, the dates of the completed Software Quality 
Assurance Plans, the dates of the completed peer reviews and their results, and the dates of 
the completed software engineering hazard review for each project. Project milestone 
tracking provides the user with the dates of the completed project specific milestones, 
including a roll-up of the milestone completion information by the engineering discipline 
chosen. The user can also see a roll-up of all of the milestones completed for a project by 
roles. 

If an editing option is chosen (decision 285), the system displays the selected 
information in a format that can be modified (step 286). The content editor displays the 
current text for a process based on selections of discipline, project type, role, and 
development phase. The user can make changes to the fields as needed. The milestone 
editor displays the current text for a process phase milestone questionnaire (based on 
selections of discipline, project type, role, and development phase); the user can make 
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changes to the questionnaire as needed. 

The SDP editor tool provides the user with a variety of options to perform on the 
tool databases. Based on the tool selections, the user can be presented with displays of: the 
edit log for the selected type of project; the mandatory process requirements for the various 
5 work levels of the SQA Plan; a typical work breakdown structure for the selection; a report 
of all on-line training activity; or a page that takes the user to the "Add / Modify a Project" 
screen 221. 

The SDP Editor also provides the user with the option to dump a process database, 
converting the SQL database into a spreadsheet format. The system then opens the 
10 spreadsheet in another window. The user can then access and process the spreadsheet as 
necessary. Finally, upon completion of review, the user simply closes the spreadsheet 
window. 

While this invention has been described with reference to illustrative embodiments, 
this description is not intended to be construed in a limiting sense. Various modifications 
15 and combinations of the illustrative embodiments, as well as other embodiments of the 

invention, will be apparent to persons skilled in the art upon reference to the description. It 
is, therefore, intended that the appended claims encompass any such modifications or 
embodiments. 
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